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CLAIMS 



Process for t'he preparation of taxane 



side chain precursors in whi 
derivative of general formul 



ch a cis-jS-arylglycidate 
a I 



Ar-C^H • C*H-qCX3R 
\ / 
O 



in which 

Ar represents an aryl radical and 
R represents a hydrocarbon radical, preferably a 
linear or branched alkyl or 'a cycloalkyl 
optionally substituted J^y— one or more alkyl 
groups , 

is converted, so as to regib- and stereospecif ically 
introduce the jS-N-alkyiamid s and the a-hydroxyl or 
their cyclic precursor/s in k single stage by a Ritter 



reaction, which consis 
a of the direct s 
reacting a cis-jS- 
general formula I def ir 
formula 

R 



ts either: 

ynthe:/is of 4 linear chain by 
rylg/lycidate derivative of 

ed above with a nitrile of 



CN 



in which 

R2 represents an aryl rkdical, 
in the presence of a protonic acid and of water, in 
order to obtain a jS-arylisoserine derivative of general 
formula Ila, 



R->-CO-NH 
I 



ArOH - C*H-COOR 
I 

CHi 
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in which' Ar, R and R2 are defined above; or 

b of the direct synthesis of a cyclic chain by 



reacting a cis-)8-arylglycidate derivative of 



general formula I def 
formula 



ined above with a nitrile of 



R'2-CN 



in which 



R'2 represents R2 defined abov^ or a lower alkyl or 
lower perhaloalkyl radical, such as 



trichloromethyl , 
in the presence of a 
in anhydrous medium, 



Lewis 



^^cid or of a protonic acid, 



\ 



of general formula lib 



R*. 



in order t\p obtain the oxazoline 
\ 




N O 
\ / 
AT-C^H - C-H-COOR 



in which Ar, R and RS are 



defined above 



2. Process according to claim 1, 
characterized in that R represents an optically pure 
enantiomer of a highly sterically hindered chiral 
hydrocarbon radical, advantageously a cycloalkyl 



substituted by one or more 
a cyclohexyl. 



alkyl groups, in particular 



3. Process according to claim 2, 
characterized in that R is one of the enantiomers of 
the menthyl radical, in particular (+) -menthyl . 

4 . Process according to one of claims 1 to 

3, characterized in that the cis-jS-phenylglycidate 
derivative of general formula I is of (2R,3R) 
configuration and the derivatives of general formulae 
Ila and lib obtained are of (2R,3S) configuration, 

5 . Process according to one of claims 1 to 

4, characterized in that Ar and R2 represent a phenyl. 

6. Process according "to one of claims 1 to 

5, characterized in that the protonic acid in the stage 
a is chosen from sulphuric acid, perchloric acid or 
tetraf luoroboric acid, the Lewis acid in the stage b is 
chosen from the boron trifluoride acetic acid complex, 
boron trifluoride etherate, antimony pentachloride , tin 
tetrachloride or titanium tetrachloride and the 
protonic acid in the stage b is tetraf luoroboric acid. 

7. Process according to one of claims 1 to 

6, characterized in that the ^-arylisoserine derivative 
of general formula Ila is converted by protection of 
the hydroxyl by an appropriate protective group (GP) , 
in order to obtain a derivative of general formula II 'a 

R2-CONH 
I 

Ar-C*H . C*H-CCX)R rPa 

i 

OCP 



in which 
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Ar, R and are defined above and 

/ ' 

GP represents a protective group for the hydroxyl 
functional group which isl appropriate for the synthesis 



of taxanes, in particula 
aralkoxy ether, aryloxy 
radicals, such as, for e 



r chosen from alkoxy ether, 
tither or haloalkoxycarbonyl 
cample , methoxymethyl , 



oxazolidinone cycli(p int 
Ilia 



1-ethoxyethyl , benzyloxy nethyl or (jS- trimethyl- 
silylethoxy) methyl groups, tetrahydropyranyl or 
j3-alkoxycarbonyl radicaljs, jS-halogenated or alkylsilyl 
ethers, or alkoxyacetyl , aryloxyacetyl , haloacetyl or 
formyl radicals 

8 . Proces^ afccording to one of claims 1 to 
6, characterized in tfhat the jS-arylisoserine derivative 
of general formula I'la is eonverted into novel 



Brmed\ates of general formula 




in which Ar and R are defined above 



by reacting a )S-arylisos 
formula I la according to 
haloalkoxycarbonyl ester 
trichloroethoxycarbonyl 



Uia. 



srine derivative of general 
one of claims 1 to 5 with a 
, in particular 2,2,2- 
(TrOC) , and then by cyclization 



in the presence of a strong organic base, such as 

diazabicycloundecene (DBU) , 

optionally converted subsequently into the 



corresponding amide of general formula III 'a 



2 -CON 



O 

\ / 
Ar.C»H - C-H-CQOR 



liLli 



in which Ar and R are defined apove and R"2 represents 
R'2 defined above, an alkoxy radical or a linear or 
branched alkyl radical comprising at least one 
unsaturation. 

9. Process according to/6ne^of claims 1 to 




6, characterized in that the oxazbline of general 

1/ 

formula lib is hydrolysed in acidic medium m order to 
obtain the jS-arylisoserine der/ivative of general 



formula Illb, 



NH-, 
I ^ 

ArOH-C*H-C00R 
I 

O-CO.R- 



in which Ar, R and R'2 are def 
optionally converted subsequen 
corresponding amide of general 




ined above, 
ly into the 
formula Ill'b 



R%-CONH 



Ar-C-H - C*H-COOR 



I 

0-CO- 



in which Ar, R, R'2 and R"2 are 



10 



defined above. 



Process according to one of claims 1 to 



9, characterized in that the c;is-/3-arylglycidate 



derivative of general formula I 



Ar-C*H • C^H-POOR 

\ / 
O 



in which" 

Ar is defined above anB 
R represents an optically pure enantiomer of a 
highly sterically hindered chiral hydrocarbon 
radical , 

is prepared by reacting the; aldehyde of formula 

Ai^HO - 
with the haloacetate of £o3"mula 

:(-CI[\rCOOR 
Ar and R being def Lned above^and 

X representing a hal^jen, in particular a chlorine 

or a bromine . 

11. Process acdording to one of claims 1 to 
10, characterized in that/ the derivatives of formulae 
Ila, Il'a, lib, Ilia, Ili'a, Illb and Ill'b defined 



above in which R repres* 



nts a hydrogen atom are 



obtained by controlled saponification. 

12 . Precursor (Compounds of taxane side 
chains, characterized in that they are selected from 

\ 

the derivatives of following general formulae I, I la, 
lib, Il'a, Illb and Ill'b: \ 



j 



Ar-C»H • CH-COOR 
\ / 
O I 



N O 
\ / 
Ar-C*H . C«H-COOR 

NH, irib 

I ■ 

Ar-C»H - CH-COOR 

o-co-ir. 



! 



2-CONII ria 



I 

Ar-C^H-C^IKTOOR 
I 

a^ 



in which 

Ar, R2, R'2/ R"2 ^nd GP 
claims 1 to 3 and 5, 



R5-CO-NII If'a 
I 

I 

OOP 

I 

ArOH • CH^OOR 
I 

0-CO-R'^ 



are defined in one of 



R represents an optica|Lly pure enantiomer of a 
highly sterically hinc^ered chiral hydrocarbon 
radical 

13. Compounds ac^cording to claim 12, 
characterized in that R is one of the enantiomers of 
the menthyl radical, in particular (+) -menthyl 



cording to either of claims 

that the cis-)3- 
of general formula I is of 



14 . Compounds ac 
12 and 13, characterized in 
phenylglycidate derivative 
(2R,3R) configuration and the derivatives of general 
formulae Ila, lib, Illb and\ III ' b are of (2R,3S) 
configuration . 




15. Precursor cq; 
chains, characterized in 
the derivatives of f oll^o^An'g' 



ounds of taxane side 

they are selected from 
general formulae Ilia and 



Ill'a; 



0 

II 

\ / 
Ar-C*H • CH-COOR 



in which 



Ar, R and R"2 are deh 



hydrogen atom. 




O 

n 

\ / 

Ar-C*H - CH-COOR 
ni'a 



16. Compounds \^cc, . 
characterized in that they are of (2R,3S) 



ove or R represents a 



Drding to claim 15, 



le preparation of taxanes 



configuration . 

17. Process for t 
of general formula IV, 

C-B 

in which 

B represents a radical of general formula V 



IV 



m OR, 




— H 



in which 

Ac represents the acetyl radical, 

REPLACEMENT SHEET (RULE 26) 



Bz represents the benzyl radical, 

f 

Me represents the methyl radical/ 
R4 represents an acetyl radical or a protective 
group for the hydroxy! functional group GPl, and 
R5 represents a protective group for the hydroxyl 
functional group GP2/, and 

C represents a side /chain chosen from the radical 
of following formulae Ila, II 'a, lib, Ilia, III 'a 
Illb and Ill'b: 



R2-CO-NH 



I 

Ar-C*H - C*H-C60- 

I 

Oi 



ILL 



N 



O 

\ / 
Ar-Cti - C^fi-COO- 



0 

II 

\ / 
Ar-CH ' C-H-COO- 

R'2-CO-NH 



ArK^H • C^H-dOO- 
» I 

O-CO-R'2 



ITT*b 



R2-CO-NH 



I 

Ar-C»H - C»H-C0O 
I 

TT'a OCP 



HN O 
\ / 
Ar-C*H - C*H-COO- 



KH, 

Ar-C*H - C»H-CCX>. 
liUb. O-CO-R- 



in which Ar, Rj, R'2/ |R"2 and GP are defined above, 
by esterif ication of Ian appropriate baccatin III 
derivative of general formula V, carrying a C-13 



REPLACEMENT SHEET (RULE 2 6) 



hydroxyl functional group/, with one of the derivatives 
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of formulae Ila, Il'a, lib. Ilia, Ill'a, Illb and 
Ill'b, for which R represents a hydrogen atom, obtained 
by the process according to claim 11. 

18. Process /according to claim 17, 
characterized in that the GPl and GP2 protective groups 
are, independently of /one another, conventional groups 
employed in the hemisynthesis of taxanes, such as 
tfrialkylsilyls or TrJc, or linear or branched bulky 



GP2 together form a 



haloalkoxycarbonyl radicals comprising at least one 
halogen atom, acyl radicals in which the carbon o; to 
the carbonyl functioial group carries at least one 
oxygen atom, or a trialkylgermanyl radical or GPl and 

divalent radical of formula 
-SiR7-0-SiRB- 
in which 

R7 and Rg, independently of one another, represent a 
sterically hindered alkyl radical. 

19. Process according to either of claims 17 



and 18, characteriz 
which the carbon a 
carries at least o 



1 



sd in that the acyl radicals in 
to the carbonyl functional group 
e oxygen atom are chosen from 



- alkoxy- or aryloxyacetyl radicals of formula 



Rg-O-CHj-CO- 



25 in which Rg represents a sterically hindered alkyl 
radical, a cycloa^lkyl radical or an aryl radical, 
- or arylidenedioxyacetyl radicals of formula 



o 

Ar- ^CH-CO- 



in which Ar" represents ' an arylidene radical 
20. Process a^ccording to claim 19, 
characterized in that: 

the stericall'Y hindered alkyl radical is a 
linear or branched Ci-Gg alkyl radical substituted by 
one or more bulky subs^tituents chosen from halogens or 
linear or branched C^-^e alkyl, linear or branched C^-C^ 
alkoxy or C^-C^ cycloaiLkyl or aryl radicals, 

the cycloalkyl radical is a Cj-Cg cycloalkyl 
radical optionally substituted by one or more bulky 
substituents chosen from halogens or linear or branched 

branched C^-C^ alkoxy or aryl 
a cyclohexyl radical substituted 
or branched C^-Cg alkyl radicals, 
its racemate or its enantiomers 
all proportions. 



C1-C5 alkyl, linear ox 
radicals , preferably 
by one or more linear 
for example menthyl, 
and their mixtures in 



anthryl or phenantryl 



the aryl radical is a phenyl, naphthyl, 



radical optionally substituted by 



one or more bulky substituents chosen from halogens or 



linear or branched C^- 
alkoxy or aryl radica 
radical, preferably a 
substituted by one or 



Cg alkyl, linear or branched C^-Cg 
Ls, in particular the phenyl 
phenyl radical optionally 
two above bulky substituents 



ortho- and ortho' - to the ether bond, and 



the arylidene radical is a phenylene. 



1\ 



naphthylene, anthrylene or phenanthrylene radical 
optionally substituted by/ one or more bulky 
substituents chosen from /halogens or linear or branched 
Ci-Cg alkyl, linear or brfanched C^-Cg alkoxy or aryl 
radicals, in particular /the phenyl radical. 

21- Process according to either of claims 17 
and 18, characterized ijn that R4 represents an acetyl 
radical and GP2 represents a trialkylsilyl, 2,2,2- 
t r ichloroet hoxycarbonyi , 2,2,2 - t r ibromoe t hoxycarbonyl , 
2,2,2,1- tetrachloroethpxycarbonyl , 2,2,2- trichloro- t- 
butoxycarbonyl , trichl'oromethoxycarbonyl , phenoxyacetyl 
or trialkylgermanyl radical. 

22. Process according to either of claims 17 
and 18, characterized! in that R4 represents a GPl group 
and GPl and GP2 repreJsent a 2 , 2 , 2-trichloroethoxy- 
carbonyl or phenoxyadetyl radical or together form a 
divalent radical of formula 

-SiR^-O-SiRg- 

in which R, and Rg eich represent an isopropyl radical. 

23. Process according to one of claims 17 to 
21, characterized iji that 

radical of formula Ila with Ar and 
a phenyl and 
R4 represents An acetyl radical . 

24 . Process according to one of claims 17 to 
23, characterized in that, subsequently, the hydroxyls 
of the derivatives of general formula IV are 



C represents a 
R2 representinc 



REPLACEMENT SHEET (RULE 26) 



deprotected and, if appropriate, simultaneously or 
separately, the oxazoline ring of the radicals of 
formula lib or Ilia is opened, in order to produce a 
taxane derivative of general/ formula VI 



R-jCONH 



Me OR, 




in which 

Ac, Bz, Me and R'2 M^re defined in one of the 
preceding claims, 

R4 represents a h^^drogen atom or an acetyl radical, 
and 

R5 represents a Mydrogen atom. 

25. Taxane derivatives of general formula IV 

CjB IV 

in which C and B are defineo-dn one of claims 17 to 23, 
with the exception of the^ QL^xivatives in which C 
represents a radical of fq'^ul^ Ila, II 'a, lib, Illb or 
Ill'b, and GPl and/or GPT}ap€, independently of one 
another, conventional gr6iips employed in the 
hemisynthesis of taxanes , / such as trialkylsilyls or 
TrOC. 

26. Baccatin ill derivatives which are of 
REPLACEMENT SHEET (RULE 26) 



use in the hemisynthesis of taxanes, characterized in 
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that they are chosen from the derivatives of general 
formula V 



HO 




in which 

Ac represents the acetyl radical, 
Bz represents the benzyl radical. 
Me represents the methyl radical, 
R4 represents an acetyl radical or a protective 
group for the hydroxy 1 functional group GPl, 
R5 represents a protective group for the hydroxyl 
functional group GP2 , and 

GPl and GP2 are, independently of one another, 
bulky haloalkoxycarbonyl radicals, with the 



exception of TrOC, 



acyl radicals in which the 



carbon a to the carbonyl functional group carries 
at least one oxygen atom, or trialkylgermanyl 
radicals or GPl and GP2 together form a divalent 
radical of formiala 

-SiR7-0-SiRQ- 



7 



REPLACEMENT SHEET (RULE 26) 



in which 

R7 and Rg, independer(tly of one another, represent a 
sterically hindered/ alkyl radical, 




REPLACEMENT SHEET (RULE 26) 



